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Treatment of fabrics in a clothes dryer is ac- 
complished using an article that is added to die 
dryer along with a load of fabrics to be dried. 
In one embodiment, die article comprises a blad- 
der formed from a waterproof, nioisture-penneable 
material that releases vaporous water and/or a fab- 
ric chemical agent that provides anti-static and/or 
other treatment of the fabrics in die dryer* The 
bladder can be formed from a w ate rproo f mate- 
rial having a permeability that allows gaseous ex- 
change which moistens the of the ******* 
and which increases near the end of the dryer cy- 
cle due to a piessme/tcmpei store differential that 
results from the elevated temperatures that exist 
during the later po r ti o ns of the dryer cycle. In a 
second embodiment, the article comprises a rup- 
turable inner pouch containing a fabric chemical 
agent such as a stain prote ctio n product, and an 
outer pouch that encloses the inner pouch. The in- 
ner pouch is itnpernteablo to the fabric ^r^^TF^fcal 
agent so that the chemical agent is confined un- 
til die inner pouch is ruptured. The outer pouch 
is pemiPs Mp by the chemical ^ fl^**^ and includes 
an outer absorbent layer that becomes saturated by 
chemical agent released alter the inner pouch Is 
ruptured. The inner pooch can be luptoedbycomr 
pressive pressure applied Just prior to die article 
being placed into the dryer or can be designed to 
Mure under the forces e x perien ced during tnm- 
oung m me Giver. 
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ARTICLE AND METHOD FOR 
TBBaTTMS FABRICS IN A CLOTHES DRYER 

CROBS -REFERENCE 

This application is a continuation-in-part of 
U.S. Serial No. 08/308,392 filed September 19, 1994, 
entitled "Article and Method for Treating Fabrics in 
a Clothes Dryer." 

FIELD OF THE INVENTION 



This invention relates in general to articles 
and methods for treating fabrics in an automatic 
15 clothes dryer and, more particularly, to an article 

placed within the dryer for fabric treatment and/or 
control of static electricity. 



20 



BACKGROUND OF THE INVENTION 



As is now well known, fabrics can be treated 
within a clothes dryer using an article containing 
chemical agents for such purposes as fabric 
softening, scenting, and preventing build-up of 

25 static electricity. The chemical agents can be 

incorporated into the article in various ways. For 
example, the chemical agents can be: provided on or 
throughout a flexible substrate, as in U.S. Patent 
No. 3,944,694 issued March 16, 1976 to A.R. 

30 McQueary; impregnated or absorbed into a sponge or 

other open-cell foam material, as in U.S. Patent 
Nos. 3,870,145 issued March 11, 1975 to w.G. Mizuno, 
4,073,996 issued February 14, 1978 to W.T. Bedenk et 
al., and 5,040,311 issued August 20, 1991 to J. Roy;. 
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or contained within a permeable pouch, as in U.S. 
Patent Hos. 4,004,685 issued January 25, 1977 to 
w.G. Mizuno et al., 4,223,029 issued September 16, 
1980 to D.G. Mahler et al. , and 4,839,076 issued 
June 13, 1989 to K.W. Willman et al. 

Triboelectric build-up of static electricity 
within a clothes dryer occurs near the end of the 
drying cycle, when the moisture contained in the 
tumbling fabrics has been substantially removed. 
Earlier in the drying cycle, this moisture permits 
conduction of electric charge from the fabrics so 
that static electricity is substantially 
nonexistent. In the articles disclosed in the 
above-noted patents, control of static electricity 
is achieved using one or more various chemical 
agents that are transferred from the article to the 
fabrics tumbling within the dryer. These 
anti-static agents are incorporated into the article 
20 in one or more of the various ways mentioned above. 

Some of these schemes are designed for a single 
application. See, for example, the above-noted 
patent to McQueary. Others permit the article to be 
used along with more than one dryer load. For 
25 example, in the above-noted patent to Mizuno, 

anti-static agents can be impregnated into a sponge 
in a heat sof tenable form so that heat from the 
dryer causes softening and subsequent transference 
of some of the chemical agent onto the fabrics 
present in the dryer. However, none of these 
anti-static articles are designed to have the 
anti-static or other chemical agent replenished for 
continued use of the article. Thus, even the 



30 



SUBSTITUTE SHEET (RULE 26) 



WO96/09430 PCT/IB95/00792 

- 3 - 

re-usable articles have a somewhat limited useful 
life. 

It is also known to add laundry additives to 
fabrics within a laundry washing machine for such 
purposes of fabric softening. See, for example, 
U.S. Patent Hos. 4,260,054 issued April 7, 1981 to 
B.H. Bory et al., 4,882,917 issued November 28, 1989 
to E.A. Mizusawa et al., and 5,176,275 issued 
January 5, 1993 to S.S. Bowie. These patents 
disclose various arrangements for enabling a timed 
release of the laundry additives. Bory et. al. 
utilize a rupturable pouch that is attached to the 
washing machine's central agitator and that brealcs 
under the centrifugal force experienced during the 
spin cycle. Mizusawa et al. utilize a folded packet 
of wash additive that falls during the spin cycle 
from a special dispenser mounted on the central 
agitator. Bowie utilizes a container that is 
inserted into the wash with the fabrics and that 
.breaks in response to -the temperature change 
experienced when the washing machine cycles from 
warm or hot wash water to colder rinse water. 

SUMMARY OF THE IHVEHTIOM 

The present invention provides an article and 
method for treating fabrics within a clothes dryer, 
in accordance with one aspect of the invention, an 
article and method are provided for controlling the 
build-up of static electricity within a clothes 
dryer by utilizing a liquid impervious, moisture- 
permeable bladder that contains a volume of water 
and that, when heated within the dryer, permits 
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moisture to permeate the bladder and moisten its 
outer layer to an extent sufficient to discharge 
static electricity from fabrics coming into contact 
with the moistened bladder. Thus, control of static 
5 electricity is achieved without the use of chemical 

anti-static agents, as are typically utilized by the 
prior art. If desired, chemical anti-static agents 
can be utilized in lieu of or in addition to the use 
of water to control build-up of static electricity. 
10 The bladder can be filled with a water-absorbing 

material, such as an open-cell foam to help disperse 
the water or other anti-static agent evenly 
throughout the bladder. 

15 m accordance with another aspect of the 

present invention, a waterproof, moisture-permeable 
material is used that has a moisture vapor 
transmission rate that increases with increasing 
temperature so that more moisture is delivered by 

20 the bladder at the higher temperatures existing near 

the end of a dryer cycle, when build-up of static 
electricity begins. The material can be selected in 
accordance with typical dryer temperatures so that 
significant amounts of moisture are not released 

25 until the later portions of the dryer cycle. Thus, 

moisture is released primarily during that portion 
of the dryer cycle in which it is needed. Expanded 
polytetrafluoroethylene (ePTFE) is one of many 
microporous membranes that can be used to provide 

30 this temperature dependent moisture vapor 

transmission rate. 

In accordance with yet another aspect of the 
present invention, the bladder could provide other 
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chemical agents for such purposes as fabric 
softening, scenting, wrinkle control, stain 
treatment, mildew resistance, moth resistance, and 
others. One or more of these agents could be 
5 provided by the bladder in any of a variety of ways; 

for example, by being placed within the bladder, 
incorporated into the bladder, or incorporated onto 
the outer layer of the bladder. The agents could be 
provided in any of the various known forms, 

10 including heat softenable compositions impregnated 

into the open-cell foam or otherwise located within 
the bladder. Microencapsulation or friction between 
the chemical agent and the bladder can be used to 
provide a timed release of the chemical agent so 

15 that the agent can be dispensed from the bladder 

over a large number of dryer loads. 

The present invention also provides an 
article and method for treating fabrics with a 

20 fabric chemical agent that is initially held in an 

inner pouch that can be ruptured to release the 
chemical agent for permeation through an outer pouch 
and into contact with the fabrics. The inner pouch 
is impermeable to the fabric chemical agent and can 

25 be preweakened at one or more locations so that it 

can be ruptured by squeezing or other such 
compressive force. Alternatively, the inner pouch 
can be constructed from a material having a 
thickness that is sufficiently thin that the 

30 material breaks along one edge due to compressive 

pressure. The outer pouch is permeable by the 
chemical agent and preferably includes at least one 
inner, non-absorbent permeable layer and an 
absorbent outer layer that becomes saturated with 
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fabric chemical agent that has permeated the inner 
layer or layers of the outer pouch. 

In accordance with another aspect of the 
invention, the pouches can be formed from opposed 
sections of material that are heat sealed or 
otherwise bonded about their periphery. 
Additionally, the inner pouch can be secured to the 
outer pouch along one of the peripheral edges of 
each of the pouches using the same adhesive used to 
seal the two sections of the outer pouch together. 

BRIEF DESCRIPTION 0? TEE DRAWINGS 

A preferred exemplary embodiment of the 
present invention will hereinafter be described in 
conjunction with the appended drawings, wherein like 
designations denote like elements, and: 

Figure 1 J.s a front view of a preferred 
embodiment of the dryer article of the present 
invention; 

Figure 2 is a cross-sectional view taken 
along the 2-2 line of Fig. If 

Figure 3 is a graph showing the relationship 
between temperature and relative humidity in a dryer 
for a typical dryer load and dryer cycle; 

-Figure 4 is a front view of a second 
preferred embodiment of the dryer article of the 
invention, with a portion of its outer pouch shown 
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cut away to reveal the construction and location of 
its inner pouch; 

Figure 5 is a cross-sectional view taken 
along the 5-5 line of Fig. 4; and 

Figure 6 is an enlarged, partial cross- 
sectional view taken along the 6-6 line of Fig. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Fig. 1, a dryer article 
emb odying the present invention is shown and is 
designated generally at 10. Article 10 comprises a 
bladder 12 having a fill spot 14 and airflow vents 
16. Fill spout 14 is used to fill bladder 12 with 
water and, if desired, other fabric chemical agents, 
as will be described below. If desired, article 10 
can include airflow vents 16 that permit direct 
airflow through article 10 without communication 
with the interior of bladder 12 so that article 10 
will not significantly obstruct the exhausting of 
air from a dryer in which article 10 is used. As 
will be described below, bladder 12 is formed from 
a waterproof, moisture-permeable material. Control 
of the build-up of static electricity on fabrics 
tumbling within a dryer is achieved in general and 
in accordance with the present invention by placing 
a quantity a water within bladder 12, placing 
bladder 12 into the clothes dryer along with other 
fabrics to be dried, and operating the dryer in the 
usual manner to dry the fabrics. During the drying 
cycle, water vapor within bladder 12 will permeate 
bladder 12 and moisten its outer layer resulting in 



SUBSTITUTE SHEET (RULE 26) 



# 



WO 96/09430 

- 8 - 




PCT/IB95/00792 



the surface of bladder 12 becoming electrically 
conductive. Thus, bladder 12 will discharge static 
electricity built-up on the fabrics with which it 
comes into contact, yet will not leave the fabrics 
5 feeling wet or damp. 

It will be appreciated that the term -water", 
as used in connection with the present invention, 
does not refer to distilled water, but rather to 
10 electrically conductive water, such as tap water 

obtained through a standard household water faucet. 

Referring now also to Fig. 2, article 10 will 
be described in greater detail. Bladder 12 is 
15 formed from three layers, an outer layer 18, an 

intermediate layer 20, and an inner layer 22. It 
includes an open-cell foam 24 that fills the volume 
within bladder 12. Foam 24 can be a reticulated 
foam or other water-absorbing material, such as is 
20 used for malting common household sponges. outer 

layer 18 and inner layer 22 can both be fluid- 
' permeable; that is, permeable to both gases and 
liquids. intermediate layer 20 is permeable to 
gases, including water vapor, but not to liquids. 
25 Thus, bladder 12 can hold a volume of water and will 

only loose that water through vaporization of the 
water and subsequent permeation through the wall of 
bladder 12. Additional moisture-permeable layers 
can be included, as desired. Intermediate layer 20 
30 can be an expanded polytetraf luoroethylene (ePTFE) , 

such as described in U.S. Patent Hos. 3,953,566 
issued-April 27, 1976 to R.W. Gore, 4,194,041 issued 
March 18, 1980 to R.W. Gore et al., and 5,026,513 
issued Jun 25, 1991 to W.D. House et al., the 
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complete disclosures of which are hereby 
incorporated by reference. As is known, such 
materials are commercially available and are sold 
under the trademark Gore-tex by W.L. Gore & 
5 Associates, Inc. of Elkton, Maryland. 

As is also known, such materials are 
commercially available that are less permeable to 
•moisture at lower temperatures than at higher 

10 temperatures. Moreover, these materials can be 

manufactured to have a certain moisture vapor 
transmission rate at a certain temperature.. For 
example, materials are commercially available that 
are moisture-permeable at room temperature (24 # C), 

15 such as are used in waterproof, breathable clothing, 

but that have even a greater permeability (while 
remaining waterproof) at a temperature above 24 *C. 
These materials are available from W.L. Gore & 
Associates, Inc., as well as from many other 

20 manufacturers 6f microporous membranes. The 

advantage of these types, of waterproof, moisture- 
permeable materials is that the particular material 
utilized for layer 20 can be preselected in 
accordance with typical dryer temperatures to 

25 provide a bladder that releases moisture primarily 

near the end of the dryer cycle, when it is most 
needed. Also, regardless of whether or not the 
moisture-permeable material has a temperature 
dependent moisture vapor transmission rate, the 

30 greater rate of evaporation and the buildup of 

positive pressure within the bladder at the elevated 
temperatures existing near the end of the dryer 
cycle will help increase the amount of moisture 
released. 
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Outer layer 18 is a layer of blended 
materials, such as cotton, nylon, rayon, and/or 
other materials capable of absorbing or wicking 
enough moisture from intermediate layer 20 to permit 
conduction of electric charge through or along the 
surface of layer 18. Outer layer 18 also protects 
intermediate layer 20 from wear due to such things 
as friction with other fabrics. Preferably, layer 
18 is made from a material that permits conduction 
of charge over its surface even in the absence of 
surface moisture. Inner layer 22 is a woven 
interface between intermediate layer 20 and foam 24. 
It comprises an absorbent cloth or other material 
that permits wicking of the water or other liquid 
within bladder 12 so that substantially all of the 
surface of intermediate layer 20 is in contact with 
moisture, even if the volume of liquid is 
concentrated at another location of bladder 12 due 
to gravity, centrifugal forces, or otherwise. 
Hydrophilic materials, as defined in the above-noted 
U.S. Patent No. -4,194,041, can be used for inner 
layer 22. Intermediate layer 20 can be adhesively 
bonded to either layer 18 or 22, or both, using a 
moisture-permeable adhesive. Techniques and 

adhesives for such bonding are described in U.S. 
Patent Ho. 4,925,732 issued May 15, 1990 to K.R. 
Driskill et al. , the disclosure of which is hereby 
incorporated by reference. Intermediate layer 20 
can be attached to layers 18 or 22 or both in other 
30 ways, such as are described in the above-noted U.S. 

Patent No. 4,194,041. 

Bladder 12 can be formed from opposed 
sections of layers 18, 20, and 22 that are die-cut 



20 
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either individually or, if any of the layers are to 
be bonded, after a pre-fonned laminate is made from 
those layers. Foam 24 can also be die cut and 
placed between the opposed sections. Then, layer 20 
5 and either layer 18, 22, or both are sealed about 

their periphery and at airflow vents 16 to provide 
a waterproof enclosure. These seams can be formed 
in any suitable manner using conventional 
techniques, such as heat or ultrasonic welding, 
10 gluing, or sewing. It will of course be appreciated 

that any other suitable method can be used to 
manufacture bladder 12 using intermediate layer 20 
and foam 24. 

15 Although air flow vents 16 are shown in the 

illustrated embodiment, it will be appreciated that 
they can be eliminated if desired to increase the 
surface area of bladder 12 that comes in contact 
with the fabrics tumbling in the dryer. This 

20 increase in surface area helps maximize the 

efficiency of bladder 12 

Fill spout 14 is used to permit re-filling of 
bladder 12 after a substantial amount of water has 

25 permeated out through the walls of bladder 12, as 

will occur after repeated uses of article 10. Fill 
spout 14 can be attached to bladder 12 using known 
techniques. It can include an inner annular flange 
26 and an outer annular flange 28 that capture 

30 layers 18, 20, and 22 therebetween. Fill spout 14 

can include a recessed protective insert 30 having 
apertures 32 in its sidewalls to prevent the 
introduction into bladder 12 of materials other than 
fluids. A cap 34 fits into insert 30 to prevent 
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escape of fluid through fill spout 14. Fill spout 
14 , including insert 30 and cap 34 can be formed as 
a unitary structure. Preferably, cap 34 is formed 
from a relatively soft plastic to minimize the noise 
5 made by cap 34 when contacting the dryers drum 

during tumbling of article 10 within the dryer. 
Fill spout 14 can be attached to bladder 12 in a 
location, such as that shown, so as to help prevent 
overfilling of bladder 12 that could result in 
10 pressure being generated within bladder 12 when it 

is heated within the dryer. It is expected that by 
re-filling bladder 12 when needed, article 10 could 
be used with up to one thousand or more dryer loads. 

15 Although water is preferred, other 

anti-static liquids that, as a vapor, will permeate 
bladder 12 can be used. Such anti-static liquids 
can include electrically conductive liquids other 
than water, or anti-static agents dissolved in water 

20 or some other solvent. Alternatively, an agent can 

be incorporated onto, into, or within bladder 12 
that, together with an electrically non-conductive 
liquid within bladder 12, causes outer layer 18 to 
become electrically conductive. This could be 

25 accomplished using, for example, distilled water 

that permeates intermediate layer 20 and. combines 
with an agent held by outer layer 18 to create an 
ionic solution in outer layer 18. 

30 Referring now to Fig. 3, the relationship 

between temperature and relative humidity within a 
dryer is shown for a typical dryer load and dryer 
cycle time. As this graph indicates, at the 
beginning of the dryer cycle, the temperature is 
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relatively low (e.g. , 2Q C C) and the relative 
humidity is high (due to the large amounts of %rater 
contained in the fabrics). As the dryer cycle 
progresses, the temperature gradually increases and 
5 the relative humidity falls, as the water contained 

in the fabrics evaporates and is removed by 
exhausting air from the dryer. Triboelectric 
generation of static electricity on the clothes 
begins as the relative humidity falls below fifty to 
10 sixty percent. This is indicated at along the 

time axis. Thereafter, the build-up of static 
electricity increases as more and more humidity is 
removed from within the dryer. 

15 It will be noticed from the graph of Fig. 3 

that, during the part of the dryer cycle in which 
triboelectric charging is present, the temperature 
is greater than at the earlier portions of the dryer 
cycle. The present invention can take advantage of 

20 the existence of this increase in temperature by 

utilizing a liguid-imperyious, moisture-permeable 
material that is substantially moisture-impermeable 
at 24 °C and the lower temperatures encountered 
during the earlier portions of the dryer cycle, but 

25 that is substantially moisture-permeable at the 

higher temperatures encountered during the later 
portions of the dryer cycle. In this way, moisture 
is lost by bladder 12 only when needed to control 
the build-up of static electricity and not during 

30 periods of non-use or during the earlier portions of 

the dryer cycle when additional moisture is neither 
needed nor desirable. Preferably, the temperature 
above which layer 20 provides sufficient moisture to 
layer 18 to control static electricity is within tl*e 
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range of 36«C to 60'C, with layer 20 having a pore 
size of at least .02 microns at temperatures above 
36»C. As mentioned above, such materials are 
commercially available. The particular temperature 

5 at which layer 20 begins providing sufficient 

moisture will of course depend upon such factors as 
the size of article 10 and the temperatures 
generated by the dryer with which article 10 is 
used. Preferably, this temperature is selected so 

10 that article 10 can be advantageously used with any 

of a large number of different household dryers, 
including dryers that provide automatic control by 
switching off when the temperature within the dryer 
exceeds about 57-60°C. 

in addition to or in lieu of controlling the 
build-up of static electricity, article 10 can be 
used to provide other fabric chemical agents. For 
example, rather than providing static control, 
article 10 can be used to treat fabrics with a stain 
protection product. Preferably, the stain 

protection product utilized permeates bladder 12 in 
a vaporous form while the fabrics are still damp. 
Also it is preferable that a stain protection 
25 product is used that will cure relatively quickly 

after transference to the fabrics within the dryer. 
This can be accomplished by using a stain protection 
product that cures at the higher temperatures 
experienced during the later portions of the dryer 
30 cycle. Optionally, a stain protection product that 

cures at room temperature can be utilized so that it 
can be applied while the dryer is set to air 
tumbling or some other no heat setting. 



20 
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The fabric chemical agents used can be added 
into bladder 12 via fill spout 14 or incorporated in 
any of the various known ways mentioned above and 
described in the above-noted patents. For example, 
5 a solid or semi-solid bar or cake of fabric chemical 

agent can be used with friction between the chemical 
agent and the inside surface of bladder 12 being 
relied upon to release the chemical agent from the 
surface of the bar or cake. Another way to 

10 incorporate these agents into article 10 is by 

microencapsulation of the agents within water 
soluble or heat sof tenable spheres. The spheres can 
be impregnated into foam 24 or otherwise provided on 
or within bladder 12. Then, heat, water, friction, 

15 or any other means could be used within the dryer to 

dissolve the outer coating and release the fabric 
chemical agent which, assuming proper relative sizes 
of the chemical agent and pores of layer 20, would 
then permeate bladder 12 and transfer onto the 

20 fabrics within the dryer. Further, the thicknesses 

of the coatings or the composition of the coatings 
could be varied so that all of the fabric chemical 
agent is not released during the same load. This 
would permit fabric chemical agents to be provided 

25 by article 10 without them having to be replenished 

each time the water within bladder 12 was 
replenished. Suitable techniques for 

microencapsulation are well known. If one or more 
fabric chemical agents are used, then arrangements 

30 such as are disclosed in the above-noted U.S. Patent 

No. 4,194,041 can be used to account for changes in 
the permeation of water through layer 20 due to 
changes in surface tension of the water. 
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Microencapsulation can also be used to 
release a chemical after a predetermined amount of 
time (e.g., two years) that reacts with a coating on 
bladder 12 or, preferably, the inside of cap 34, to 
5 produce a color change or other indication that 

replacement of article 10 is needed. As will be 
appreciated, this indication can be provided in 
other ways, such as by designing the hinge of cap 34 
to break after a predetermined number of openings of 
10 article 10. 

Referring now to Figs. 4 and 5, a second 
dryer article 50 embodying the present invention 
will be described. In general, article 50 is 

15 especially adapted to be included in the dryer along 

with a load of fabrics for the purpose of releasing 
a fabric chemical agent that conditions or otherwise 
treats the fabrics. It includes a rupturable inner 
pouch 52 that contains a quantity of fabric chemical 

20 agent 54 and an outer pouch 56 that completely 

encloses inner pouch 52. outer pouch 56 is 
permeable by fabric chemical agent 54 so that once 
inner pouch 52 is ruptured, the fabric chemical 
agent can permeate outer pouch 56 and wet its 

25 exterior surface. Tumbling of article 50 with the 

fabrics in the dryer causes transference of the 
fabric chemical agent from article 50 to the 
fabrics. 

inner pouch 52 is made from a material that 
is impermeable to the fabric chemical agent 
contained therein. Suitable materials include 
foils, resinous materials, plastics, or any 
combination of these. Inner pouch 52 can be formed 
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from two rectangular, opposed sections 52a and 52b 
of material that are heat sealed or otherwise 
secured to each other about their periphery. This 
provides pouch 52 with an outer, peripheral seal 
5 52c. Techniques for sealing sections 52a and 52b 

together to encapsulate a quantity of chemical agent 
54 therebetween are well known to those skilled in 
the art. Preferably, inner pouch 52 is hermetically 
sealed to prevent evaporation of its contents and to 
10 thereby provide an extended shelf life for article 

50. 

As mentioned above, inner pouch 52 is 
rupturable to permit release of the fabric chemical 

15 agent during the drying cycle. Preferably, pouch 52 

is manufactured to be rupturable in response to 
compressive pressure such as would be exerted 
thereon by squeezing inner pouch 52 and outer pouch 
56 together in one's hand. For this purpose, the 

20 outer peripheral seal 52c of inner pouch 52 is 

preweakened by a plurality of notches 52d that 
extend around three of the pouch's four edges. 
Notches 52d permit inner pouch 52 to be designed so 
as to rupture when subjected to a predetermined 

25 level of compressive force and permit rupturing of 

the pouch at more than one location to help insure 
that pouch 52 empties completely. Although a number 
of notches 52d are shown, it will be appreciated 
that only one such notch is needed to make inner 

30 pouch 52 rupturable in response to compressive 

pressure. Other means of preweakening inner pouch 
52 will be known to those skilled in the art. For 
example, inner pouch 52 can be preweakened so as to 
rupture under the centrifugal forces and impacts 
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experienced, during tumbling in the dryer. 
Optionally, other means of releasing chemical- agent 
54 can be used. For example, the foil or other 
material used to make inner pouch 52 can be selected 
5 to have a thickness that is sufficiently thin that 

compressive pressure breaks the foil along one side 
of pouch 52, near peripheral seal 52c. In one such 
embodiment, inner pouch 52 can be formed from a 
lamination of two polypropylene films that are 

10 bonded together using a catalytic adhesive. The 

outer ply can consist of 1.2 mil biaxially oriented 
polypropylene film with the inner ply consisting of 
a .90 mil biaxially oriented polypropylene core . 
These two films are then bonded together by a press 

15 using an M-397 polyurethane adhesive. Pouch 52 can 

be formed from these laminations by heat-sealing two 
opposed sections of lamination at 250-F, 20 psi and 
450 to 500 grams per inch for three-fourths of a 
second. In yet another embodiment, inner pouch 52 

20 can be sealed using a heat responsive adhesive that 

separates at the temperatures achieved during the 
normal course of the drying cycle. Furthermore, 
any combination of these arrangements for making 
pouch 52 rupturable can be utilized and various 

25 other such means for releasing the fabric chemical 

agent will become apparent to those skilled in the 
art. 



30 



Outer pouch 56 is used to contain fabric 
chemical agent 54 released from inner pouch 52 and 
to provide a quick, yet steady and uniform 
transference of the chemical agent to the fabrics 
within the dryer. This provides as much cure time 
as possible and allows the chemical agent to 
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completely absorb into the fabrics and wick to the 
center of the core of the material from which the 
fabric is made. For this reason outer pouch 56 is 
preferably formed from a material that provides a 
5 restricted, but sustained release of the chemical 

agent. In the illustrated embodiment, a composite 
material (i.e., a material having a plurality of 
different layers) is used, although it will be 
appreciated that outer pouch 56 can be made from a 
10 single layer of suitable material. 

Fig. 6 shows a preferred construction of the 
composite material used for outer pouch 56. In 
general, pouch 56 preferably includes at least one 

15 inner layer of non-absorbent woven or perforated 

material and an outer layer of absorbent material 
that becomes saturated with and holds the fabric 
chemical agent released from inner pouch 52. In 
particular, outer pouch 56 can include an innermost 

20 non-absorbent layer 56a of perforated plastic film 

that is adhered by a thin r porous layer 56b of hot 
melt glue or other adhesive to a second non- 
absorbent layer 56c of polyester fibers which is in 
hydraulic contact with an outermost, absorbent layer 

25 56d of densely matted wood pulp fibers. Layers 56c 

and 56d can be permanently connected together by 
hydraulic compression. A suitable composite 
material for outer pouch 56 can be one that includes 
inner perforated film layer 56a and that is 

30 otherwise similar to that available from duPont 

under the trademark Sontara. It will of course be 
appreciated that other materials can be used for 
constructing outer pouch 56 and providing a 
saturated, wet exterior surface. For example. 
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cotton and other blends of absorbent materials can 
be used for the outermost layer of pouch 56. 
Optionally, a non-absorbent outer layer of, for 
example, polyester fibers can be used if it provides 
5 sufficient wicking of the chemical agent for 

transference to the fabrics. 

Fabric chemical agent 54 released from inner 
pouch 52 will first come into contact with innermost 

10 layer 56a which, although permeable, will provide a 

restriction to the free flow of chemical agent 
therethrough. The non-absorbent polyester fiber 
layer 56c provides further restriction to the flow 
of chemical agent. The absorbent outer layer 56d 

15 absorbs and becomes saturated with the chemical 

agent that has permeated layers 52a-52c. It 
substantially retains the chemical agent and 
provides a wet surface from which chemical agent is 
thereafter transferred by direct contact to the 

20 fabrics in the dryer. As will be appreciated, by 

controlling the release of chemical agent in this 
manner, the tumbling within the dryer of article 50 
with the other fabrics provides a relatively uniform 
distribution of the chemical agent to the surfaces 

25 of the fabrics. 

outer pouch 56 is formed in a manner similar 
to that of inner pouch 52. It is preferably 
constructed from two opposed, rectangular sections 
30 56e and 56f of the composite material such that the 

perforated film layers 56a of each section are 
facing each other. The two sections 56e and 56f are 
then heat sealed or otherwise secured together about 
their periphery so that no appreciable amount of 
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15 



30 



chemical agent will flow between the two sections. 
Outer pouch 56 preferably has dimensions within the 
range of 6" x 6" to 8" x 8", with inner pouch 52 
being somewhat smaller. 

As shown in Figs. 4 and 5, the location of 
inner pouch 52 within outer pouch 56 can be fixed by 
securing the two pouches together. Preferably, this 
is accomplished by locating one of the peripheral 
edges of inner pouch 52 within the seal area of 
outer pouch 56 along one of its peripheral edges. 
Then, sealing of the two opposed sections 56e and 
56f together simultaneously secures inner pouch 52 
to outer pouch 56. 



Article 50 can be used to provide any of a 
number of different types of fabric chemical agents 
54, including stain protection products, anti-static 
agents, fabric softeners, and products that provide 
20 scenting, starching or other wrinkle control, mildew 

protection, or moth resistance. As will be known to 
those skilled in the art, the viscosity or 
consistency of fabric chemical agent 54 can be 
varied as desired to obtain the desired level of 
25 saturation and retention in absorbent outer layer 

56d of outer pouch 56. For example, chemical agent 
54 can be a milky substrate stain conditioner, such 
as FC-1860 or the like, manufactured by 3M. It may 
also be provided as a semi-solid paste that could 
soften or even melt at the elevated temperatures 
existing within the dryer. Optionally, chemical 
agents can be utilized that are applied and, if 
necessary, can cure while the dryer is operated on 
an air tumble or other no-heat setting. 
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To use article 50, inner pouch 52 is first 
ruptured to release the fabric chemical agent by 
squeezing or otherwise applying compressive pressure 
to the outer and inner pouches. Thereafter, article 
5 50 is placed in the clothes dryer with one or more 

fabrics to be dried or air tumbled. The dryer is 
then operated to treat the fabrics with the fabric 
chemical agent by permeation of the chemical agent 
through the outer pouch and into contact with the 
10 fabrics. Thereafter, article 50 can be removed 

along with the fabrics and utilized in another 
environmentally friendly application. 

It will thus be apparent that there has been 

15 provided in accordance with the present invention an 

article and method for treating fabrics within a 
dryer which achieves the aims and advantages 
specified herein. It will of course be understood 
that the foregoing description is of a preferred 

20 exemplary embodiment of the invention and that the 

invention is not limited to the specific embodiment 
shown. Various changes and modifications will 
become apparent to those skilled in the art. For 
example, outer pouch 56 can have a re-sealable 

25 opening so that it could be re-used simply by 

replacing the empty, ruptured inner pouch with a new 
one. Any suitable type of re-closable seal could be 
used, such as those used by plastic bags sold under 
the trademark Ziploc. This would also allow the 

30 user to vary the amount of chemical agent released 

by placing either multiple or larger inner pouches 
into outer pouch 56 for larger loads or by placing 
either a single or smaller pouch into outer pouch 56 
for smaller loads. This would also permit; the user 
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to apply different types of fabric chemical agents 
to the fabrics during the same tumbling cycle. All 
such variations and modifications are intended to 
come within the spirit and scope of the appended 
claims. 
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What is claimed is: 

1. An article for tumbling in a clothes 
dryer with a bundle of fabrics to release and treat 
5 the fabrics with a chemical agent, comprising: 

a rupturable inner pouch; 

a fabric chemical agent contained within said 
10 inner pouch; 

a sealed outer pouch enclosing said inner 

pouch; 

15 wherein said inner pouch comprises a material 

that is impermeable to said fabric chemical agent 
and said outer pouch comprises a material that is 
permeable by said fabric chemical agent, whereby 
rupturing of said inner pouch will permit said 

20 fabric chemical agent to contact and permeate said 

outer pouch to thereby release said fabric chemical 
• agent. 

25 2. An article as defined in claim 1, 

wherein said outer pouch includes an absorbent 
layer. 

30 3. An article as defined in claim 2, 

wherein said absorbent layer comprises an outer 
layer of said outer pouch and wherein said outer 
pouch further comprises a non-absorbent inner layer 
that is permeable to said fabric chemical agent. 



SUBSTITUTE SHEET (RULE 26) 



WO 96/99430 




7IB95/00792 



25 



4. An article as defined in claim 3, 



5. An article as defined in claim 1, 
wherein said outer pouch is formed from opposed 
sections of a composite material that includes an 
absorbent layer and a non-absorbent layer, each of 
which is permeable by said fabric chemical agent, 
and wherein said opposed sections are sealed 
together along their periphery. 

6. An article as defined in claim 1, 
wherein said inner pouch is preweakened at one or 
more locations about its periphery, whereby said 
inner |>ouch is rupturable by compressive pressure 
exerted on said inner pouch. 

7. An article as defined in claim 1, 
wherein said outer pouch includes a re-sealable 
opening, whereby empty, ruptured inner pouches can 
be removed and replaced by new inner pouches. 

8. An article as defined in claim 1, 
wherein said inner pouch comprises opposed sections 
of material secured together about one or more 
peripheral edges by a seal and wherein said material 
has a thickness selected relative to the strength of 
said seal such that compressive pressure applied to 



wherein said non-absorbent layer 
perforated film. 



comprises a 



5 
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said pouch causes said inner pouch to break along 
said one or more peripheral edges near said seal. 



9. An article as defined in claim l, 
wherein said fabric chemical agent is a stain 
protection product. 



10. An article for tumbling in a clothes 
dryer with a bundle of fabrics to release and treat 
the fabrics with a chemical agent, comprising: 

a liquid-impermeable, rupturable inner pouch 
having at least one peripheral edge and constructed 
to rupture at one or more locations about its 
periphery; 

a fabric chemical agent substantially filling 
20 said inner pouch; and 

a sealed outer pouch formed from opposed 
sections of material that contains an absorbent 
layer and a non-absorbent layer, each of which are 
25 permeable by said fabric chemical agent; 

said outer pouch being sealed about its 
periphery and having at least one outer peripheral 
edge along which said opposing sections are secured 
30 together; 

said inner pouch being enclosed within said 
outer pouch and having its one peripheral edge 
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secured between said opposed sections at said outer 
peripheral edge of said outer pouch. 

5 11. A method of making an article for 

treating fabrics within a clothes dryer with a 
fabric chemical agent , comprising the steps of: 

(a) providing a first material that is 
10 impermeable to the fabric chemical agent, 

(b) enclosing a quantity of the fabric 
conditioner within a rupturable, impermeable pouch 
formed from said first material, 

15 

(c) providing a second material that is 
permeable by the fabric chemical agent, and 

(d) forming an outer pouch from said second 
20 material that encloses said rupturable pouch. 

12. The method of claim 11, further 
comprising the step of preweakening said inner pouch 

25 such that it is rupturable upon compressive pressure 

being exerted thereon. 

13. The method of claim 12, wherein said 
30 preweakening step further comprises notching said 

inner pouch at one or more locations about its 
periphery. 



SUBSTITUTE SHEET (RULE 26) 



WO 96/09430 



PCI7IB9M)0792 



- 28 - 

14. The method of claim 11, further 
comprising the step of forming said rupturable pouch 
from a material having a thickness selected to break 
along an edge of said rupturable pouch in response 

5 to compressive pressure. 

15. The method of claim 11, wherein step (d) 
further comprises securing opposed sections of said 

10 second material together along a peripheral edge of 

said outer pouch and further comprising the step of 
securing said inner pouch to said outer pouch along 
said peripheral edge. 

15 

16. The method of claim 11, wherein step (c) 
further comprises providing a second material having 
an outer absorbent layer and an inner non-absorbent, 
layer. 

20 

17 . A method for treating fabrics within a 
clothes dryer, comprising the steps of: 

25 (a) releasing a fabric chemical agent by 

rupturing an inner pouch that is impermeable to said 
fabric chemical agent and that is contained within 
an outer pouch that is permeable to said fabric 
chemical agent, 

30 

(b) placing said outer pouch into a clothes 
dryer along with one or more fabrics, and 
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(c) operating said dryer to treat said one or 
more fabrics with said fabric chemical agent by 
permeation of said fabric chemical agent through 
said outer pouch and into contact with said one or 
more fabrics. 



18- The method of claim 17, wherein step (a) 
further comprises applying compressive pressure to 
10 said outer and inner pouch to rupture said inner 

pouch. 

19. The method of claim 17, wherein step (a) 
15 further comprises rupturing said inner pouch in said 

dryer during operation of said dryer. 



20. The method of claim 17, further 
20 comprises subsequent to step (a) the step of 

absorbing said fabric chemical agent into an outer 
layer of said outer pouch. 



SUBSTITUTE SHEET (RULE 26) 



• 




- 30 - 

WO96/DW30 PCT7IB95/00792 

AMENDED CLAIMS 

[received by the International Bureau on 12 March 1996 (12.03.96); 
original claims unchanged; new claims 21-47 added (12 pages)] 



20 



(e) operating Mid dry e r to txttt said 
one or more fabrics vith said fabric chemical agent 
by permeation of said fabric chemical agent through 
said outer pouch aid into contact vith said one or 
5 more fabrics. 



18. The method of claim 17, wherein step (a) 
farther comprises applying co m pres sive pressure to 
said outer and inner pouch to rupture said inner 

10 pouch. 

19. The method of claia 17, wherein step (a) 
further comprises rupturing said inner pouch in said 
dryer during operation of said dryer* 

15 

20. She method of claim 17, further 
comprises subsequent to Step (a) the step of 
absorbing said fabric chemical agent into an outer 
layer of said outer pouch. 



21. An anti-static article for controlling 
build-up of static electricity within a clothes 



25 a bladder defining a chamber adapted to 

hold a volume of water, said bladder comprising a 
moisture-permeable, waterproof material; 

said waterproof material being 
30 substantially moisture-impermeable at 24 # C; 
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* closeahla fill spent on said bladdar 
having an opening that permits f luidlc communication 
with the chamber of said bladdar; and 

5 a water-absorbing material contained 

within said bladdar; 

whereby, when said bladder is filled 
with water and inserted into a clothes dryer, heat 
10 within the clothes dryer produce* water vapor within 
said bladder and permits the water vapor to permeate 
said waterproof material, thereby decreasing the 
amount of static electricity within the clothes 
dryer* 

15 

22. the article of data 21, wherein said 
waterproof material is substantially noi atuxe- 
iz^ermeable below 3t'C. 

20 22. Thm artiels of claim 21, wherein said 

waterproof material is substantially moisture- 
permeable above *o*C. 

24. The article of claim 21, vherein said 
25 waterproof material comprises expanded 
polytetraflvoroethylena. 

25— An article for controlling build-up of 
static electricity and for conditioning fabrics 
30 within a clothes dryer, comprising: 
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a bladder defining a chamber adap ted to 
told a volume of water, said Bladder comprising a 
aoi stor e- p e rmoa ble, waterproof material; 

3 a closeable fill spout on said bladder 

having an opening that permits fluidic communication 
with the interior of said bladder; and 

a water-absorbing material contained 
10 within said bladder; 

a fabric conditioning agent in the form 
of a plurality of quantities of said conditioning 
agent, each of said quantities being micro- 
encapsulated by a time release ^wtinj and being 
impregnated into seld water-absorbing material; 
whereby, when said bladder is filled with water and 
inserted into a clothes dryer the conditioning agent 
of at least some of said quantities is released in 
the clothes dryer and heat within the clothes dryer 
produces water vapor within said bladder and permits 
the water vapor to pemeate said material, thereby 
decreasing tee amount of static electricity within 
the clothes dryer. 

26. An anti-static article for controlling 
build-up of static electricity within a clothes 
dryer, comprising: 

a bladder defining a chamber adapted to 
hold e volume of water, seld bladder comprising a 
moisture-permeable, waterproof material; 



15 



20 



25 



30 
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a doeeable fill spout on said bladder 
having an opening that permits f luidic communication 
with the interior of said bladder; and 

5 a first water-absorbing aatarial 

containad within said bladder; 

a second * water absorbing material 
comprising an absorbent, woven layer between said 

10 waterproof material and said first water-absorbing 

material; whereby, when said bladder is filled with 
water end inserted into a clothes dryer water is 
absorbed by said first water-absorbing material and 
heat within the clothes dryer produces water vapor 

15 within said bladder and permits the water vapor to 

permeate said waterproof material, thereby 
decreasing the amount of static electricity within 
the clothes dryer. 

20 27. A method for controlling build-up of 

static electricity during drying of fabrics in a 
clothes dryer, comprising the steps of: 

(a) providing a wate rproo f, moisture-* 
23 permeable container that defines a chamber for 

holding a quantity of water, said container being 
substantially moisture-impermeable at room 
temperature, 

30 (b) placing a quantity of water within 

said chamber, 
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(e) placing said container into a 
clothes dryer along with one or xaore fabrics, and 

(d) operating said dryer to dry said 

5 fabrics. 

28. An anti-static article for controlling 
build-nap of static electricity within a clothes 
dryer/ comprising: 

10 

a bladder defining a chamber adapted to 
hold a volume of water, said bladder comp rising a 
moisture-permeable, waterproof material; 

15 a doseable fill spout en said bladder 

having an opening that permits fluidic communication 
with the interior of said bladder; and 

a watar~absorbing material contained 
20 within said bladder; 

an outer covering over said wat erproof 
material comprising a blend of cotton end synthetic 
fiber end being capable of holding moisture that has 
25 permeated through said waterproof material; 



whereby, when said bladder is filled 
with water and inserted into a cloth e s dryer, heat 
within the clothes dryer produces water vapor within 
30 said bladder and permits the water vapor to permeate 

said material, thereby decreasing the amount of 
static electricity within the clothes dryer. 
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29. a aithod far controlling build-up of 
static electricity during drying of fabrics in a 
clothes dryer comprising thm atop* of: 



filling a container with a liquid 
consisting assentially of vat 



placing th« container in the dryer for 
tumbling with the fabric*, said container having at 

10 least one wall which Includes a layer of porous 
material which is substantially impermeable to water 
below a first teaperature and is substantially 
permeableJbo water vapor above the first 
but impermeable to water at. a 

15 said first teaperature and a 

temperature Wh ic h is greater than the highest 
operating t eaperatn re of said dryer, said second 
tsnperatura being sufficient to provide a layer of 
air adjacent said one wall having a humidity higher 

20 than the air beyond said layer and high enough to 
discharge static electricity from tbe fabrics which 
cone into contact witb said one wall while in the 



25 



20. A method for controlling build up of 
static electricity during drying of fabrics in a 
dryer and after they have been removed from the 
dryer and are being worn by a person, said method 
comprising tbe steps eft 

filling a container with a liquid 
aqueous solution of an «nti-*tat c hemic al for 
deposit on the fabrics, placing the container in the 
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dryer for tumbling with the fabrics, said container 
having at laast ana wall which Includes a layer of 
porous material which is suhstantially impermeable 
to the liquid aqueous solution below a first 
5 temp erat ure and is substantially permeable to ths 

vapor of the aqueous solution above the first 
temperature but ispuxmeable to said liquid aqueous 
solution at a temperature between said first 
teaperature and a second higher tea p e ratu re which Is 

10 greater than the highest operating te mperature of 

said dryer, said second temperature being sufficient 
to provide a layer of air adjacent said one wall 
having a humidity higher than the air beyond said 
layer end the humidity in the dryer end high enough 

is to discharge static electricity from the fabrics 
which com into contact with said one vail while in 
the dryer and to deposit a sufficient quantity of 
said aatl-stat en the fabrics to prevent build up of 
static electricity on the fabrics after removal from 
20 the dryer and during wear of the fabrics by a 
person* 

3l„ A nethod for controlling build up of 
static electricity during drying of fabrics in a 
25 clothes dryer comprising the steps of: 

(a) filling a body with water, said 
body being of a material which holds water in liquid 
form over e te mp er atu re range extending from room 
30 temperature to at least CO* C and releases moisture 

vapor- at a rate which increases with increasing 
temperature above room teaperature, 
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(b) placing said body into a clothes 
dryer along with one or more vet fabrics, 

(c) operating said dryer to dry said 
5 fab r ics and tumble said body and the fabrics 

together" in the dryer at a tesparatore which 
increases from a value above room tenperature to 
about 60* C thereby forming a cloud of moisture 
vapor surrounding said body, 

xo 

continuing operating said dryer until 
the relative humidity vithin the dryer from the wet 
fabric is decreased to below about sixty percent 
whereby triboaleetrie generation of static 

15 electricity en the fabrics ccomenoes, end further 

continuing operating said dryer to expose said 
fabric to the cloud of moisture vapor carried with 
said body during tumbling to locally increase the 
relative humidity at -the surface of fabrics 

20 contacted by said body and thereby dissipate static 
electricity from said fabrics. 

32. She method es defined in Claim 31 
wherein said body comprises a bladder of an expanded 

25 polytetraf luoroetbylene • 

33. Ihe method as defined in Claim 32 
wherein said bladder is constructed of a porous 
expanded polytetrafluorethylene having a pore sise 

30 at 60* c of greater than shout 0.02 microns. 

34. The method as defin e d in Claim 31 
including the step of further continuing operating 
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said dryer until the static alactricity is reduced 
in said fabrics to a point vbare static cling is 
substantially elinlnatcd and the fabrics are 
softened thereby. 

. 5 

35. fti article or CI sin 21 wherein said 
bladder baa a pair of spaced apart oppositely 
disposed vails which ere joined together et the 
pariaeter thereof, said bladder being separated into 
10 plural compartments and each cosnpartnent is 
separated fro en adjacent conpartaent by a vest 
opening extending t hr o ug h the opposed valla of tha 
bladder whereby air flow through the dryer nay pass 
through said openings* 

15 

3*. The article of Clain 25 wherein said 
tine release coating is a water soluble mat i ng . 

37. the article of Clain 25 wherein said 
20 tine release coating is a beat dissolvable coating. 

38. She article of Clain 26 wherein; 

said doseable fill spout includes a 

25 lid, 

end means for producing en indication on 
said lid that the article should be replaced. 

30 The article of Clain 38 wherein said 

neans is tine responsive seana. 
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40. She article of Claim 39 vberein Mid 
time responsive seaas is a micro-encapsulated 
chemical for producing said indication. 

5 41, An article for conditioning fabrics 

vithin a dotbee dryer, comprising < 

a bladder defining a chanbrr adapted to 
hold a volume of liquid r said bladder comprising a 
10 vapor -p ermeable , liquid proof material ; 

a doseable fill spent on said bladder 
and an opening that permits fluidic communication 
vith the interior of said bladder; 

15 

an absorbent aaterial contained vithin 
said bladder for absorbing liquid in said chamber; 

a fabric conditioning agent, said agent 
do being micro-encapsulated by a time release c o ating 

and being impregnated into said absorbent aaterial; 

said fabric conditioning agent being 
released by said coating after a predetermined tine, 

25 said conditioning agent being vaporised by the heat 

of said dryer and having a vapor particle sise nail 
enough to permeate the material of said bladder at 
a predetermined temperature, whereby said article 
produces e controlled delivery of said conditioning 

20 agent during operation of said dryer. 

42. An article for conditioning fabric* 
vithin a clothes dryer, comprising: 
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a bladder dtf inlng a timber adapted to 
bold a volume of liquid, eaid bladder comprising a 
vapor-permeable, liquidproof materiel; 

5 a closeable fill spout on said bladder 

and an opening that permits nuidic coszaunicatian 
vitb the interior of eaid bladder for adding liquid 
thereto, 

10 a plurality of bodies disposed in said 

chamber, each body containing a fabric conditioning 
chemical vhich is released in vapor form at tbe 
operating~temperatura of said dryer, 

15 said liquid being vaporised at the 

operating teapcrarure or said dryer, 

whereby said article prodnees a 
controlled delivery, of the vapors of tbe liquid and 
20 ' the chemical through said vapor-p ermea ble, 
liguidproof material during operation of tbe dryer. 

43. She article of Claim 42 vherein said 
bodies comprise said chemical being micro* 

25 encapsulated by a time released coating* 

44. The article of Claim 24 vherein said 
second water absorbing material is electrically 
conductive over the surface of said layer. 

30 

45. The article of claim 21 wherein eaid 
cleseable fill spout comprises: 
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a body Beater extending through en 
opening in said bladder, said body member including 
inner and outer peripheral flanges retaining said 
water proo f material therebetween in the region 
5 surrounding said opening, 

a passage extending through said body, 

said cap being intertable into said body 
10 to close said passage, 

said cap being unitary vith said body 
and coupled thereto by a unitary hinge. 

15 46. me article of Claim 45 wherein said cap 

is constructed of soft plastic. 

47. The article of Claim 46 wherein said 
body includes a unitary^ cup-shaped member defining 
20 said passage end receiving said cap, 

said passage extending into said cup- 
shaped menber and through the lateral vail thereof. 
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